A huge population size, a rapidly growing economy and increasing levels of urbanization, coupled with the dwindling sources of freshwater, have made management of urban water supply one of the most important priorities in the development agenda of India. Water supply in India is mainly a responsibility of the individual state governments which in turn delegate powers to the urban local bodies for provision of water and sanitation services to people at the city level. Water utilities in India are grappling with the problem of poor and ageing infrastructure, high levels of unaccounted-for water, intermittent supplies, poor water quality and low tariff rates. Apart from the dwindling flow of funds from the state governments and external donors, the main source of revenues for the utilities is water tariffs collected from consumers; however, the latter is rarely enough to meet even the operation and management expenses. Hence, faced with the challenge of financing water infrastructure development and eliminating the management deficiencies of water utilities, India has been actively involved in reforming its water governance system since 1990s through revision of its laws and policies. Learning from the experiences of the rest of the world, India has been encouraging private sector participation in its water sector as well as developing innovative means of market-based financing mechanisms. This paper aims to explore the water sector reform in India and uses examples from the states of Karnataka and Tamil Nadu to highlight the use of private-public partnerships and pooled financing mechanisms to augment water supply.
Introduction
With an area of 3.29 million km 2 and a population of 1.17 billion ( Out of the 28 states in India, the most urbanized states are Tamil Nadu, Maharashtra and Gujarat with urban populations of 43.9 percent, 42.9 percent and 37.4 percent respectively. Not surprisingly, the cities of Mumbai, Delhi and Calcutta are 3 out of the 21 megacities of the world, having populations of 19 million, 15 million and 14 million respectively (The World Bank 2011). Apart from these 3 big cities which account for 14 percent of the Indian urban population, about 9 percent of the urban people live in cities ranging from 5 -10 million in size and 27 percent live in areas having 0.5 -5 million population. The bulk of urban Indians, 181 million or 50 percent, stay in small towns with less than half a million population (Varma 2010 ).
This rapid growth in urban areas is creating increased demand for fresh water supply, making it a very important aspect of India's development agenda.
This paper aims to discuss the gradual reforms that have been taking place in the Indian urban water supply sector since the 1990s, with specific reference to changes in legal and institutional frameworks and how these have been incorporated practically in the various forms of water supply projects conducted in the past decade. Using cities from the South Indian States of Tamil Nadu and Karnataka as examples, the paper highlights the various approaches undertaken by the state governments and parastatal agencies to augment water supply in their areas. Two main aspects of project financing -the market-based financing mechanism and the development of private -public partnerships -have been explored in detail through the above mentioned case studies.
State of Water Supply Services in India
The annual average precipitation in India is about 4000 km 3 , with wide spatial variations, ranging from 100 mm in Rajasthan to about 10,000 mm in Meghalaya. According to GWI such as water quality, water price and efficiency of service provision.
The urban water supply system in Indian suffers from a significant gap between demand and supply and deteriorating financial and technical performance. These problems arise from many factors including old and poorly maintained transmission and distribution networks, which lead to physical losses as high as 25 to 50 percent. Low pressures and intermittent supplies allow back siphoning, resulting in contamination of water in the distribution network. The urban poor, who constitute one-fourth of the urban population, and the slum dwellers, who may range from onethird to half of the population in certain cities, are the worst affected. Intermittent supplies for only two to eight hours place a burden on the women who have to fetch water from public taps.
Ensuring equity in distribution of available supplies is one of the key challenges of the urban water supply sector. Currently, there are three primary institutional set-ups engaged in the provision and delivery of water supply and sanitation services in India. In the first set-up, which is common in large urban cities and municipal corporations, the entire value chain of services of the water supply and sanitation sector is undertaken fully by one of the agencies, i. 
Evolution of Market -based Financing for Urban Infrastructure in India
The majority of urban infrastructure projects undertaken by ULBs depend on subsidized funds from state governments and semi-public financial institutions that lend to ULBs relying on state government guarantees. However, the declining availability of state funds and the Reserve Bank of India's endeavor to discipline lending against state guarantees has limited the flow of funds to Ahmedabad city and in 1996, Ahmedabad became the first city to received a rating from CRISIL for a bond offering. In 1998, Ahmedabad Municipal Corporation issued Rs.1,000 million in Taxable Municipal Bonds and in 2002, it issued 10-year tax-free bonds with an annual interest rate of 9.00 percent to finance its water supply and sewerage projects. Since 1998, other cities that have accessed the capital markets through municipal bonds without state government guarantee include Nashik, Nagpur, Ludhiana, and Madurai.
India's private financial community started regarding the municipal credit rating system as a solid indicator of a city's performance and competitiveness. Over the past decade, four rating agencies have provided ratings for municipal and municipal enterprise bond offerings and the process of credit rating of ULBs' has gained wide acceptance with more than forty towns and cities seeking credit rating from one of these agencies. 
Evolution of Private-Public Partnerships in the Water Sector in India
The development trend of Private-Public Partnerships (PPP) in the water sector in India can be categorized into three phases. During the mid 1990s, several international water supply projects were taken up in India but due to their failures, the pace of PPP in the water and sanitation sector Mid to late 1990s: During this period, few PPP initiatives were attempted in the cities of Goa, Pune, Hyderabad, and Bangalore; however, these initiatives mostly failed due to multiple factors.
For example, in Goa, a PPP was attempted for the development of a bulk water supply system, in which the private operator was to be responsible for investment, design, construction and operation and maintenance. However, the project was abandoned after bidding, due to high bulk tariff proposed by the private party and also low political will. A similar project in bulk supply value chain was proposed in Bangalore, where again on account of unaffordable tariff levels and other controversies, the project was abandoned. This phase of PPP initiatives in the country was thereby largely unsuccessful due to issues of tariff setting and lack of political support (GoI-ADB 2009). 
Management Contract in Mysore City
In remodeling of the present system and preparation of capital investment plan; the second phase of three years, involves rehabilitating the distribution network to reduce water losses and gradually increase various service standards; and the third and final phase of two years involves providing 24x7 water supply in the entire city ensuring sustainability of achieved service standards. Under the agreement, JUSCO will be paid Rs. 162 million annually, which is about half the money spent by MCC before the contract.
Pooled Financing in Bangalore City
Bangalore is situated in the central part of peninsular India, with a world-wide reputation as the 'Silicon Valley' of India. With a population of around 6.5 -9 million people, the pressure on Bangalore's water resources is steadily increasing. This is partly due to the great influx of people -migrants settling down as well as business people staying for shorter periods -and partly because the supply is decreasing both in quality and quantity. In 2007, the core city area was After couple of revisions, the final BCC scheme had been designed such that poor households, classified as those living in dwelling size of less than 600 sft., had been given a full waiver, while residential plots of 600 -1200 sft., 1200 -2400 sft. and above 2400 sft. has to pay Rs. 5000, Rs. 10,000 and Rs. 15,000 respectively. Moreover, there had been a system of monthly penalties for late payments. From an equity standpoint, charging peripheral customers for capital costs may not seem justified because the core customers, who have never had to incur any such costs, are receiving water from the same source. In addition, remote areas are likely to get connections much later than others and this has been substantiated by the fact that even after the completion of the distribution pipelines, only approximately 1,00,000 connections have been provided as against a total estimated potential of 4,50,000 in the periphery. However, the main reasons that caused discontent and unrest among the periphery population were that apart from paying upfront costs for a project that failed to meet its deadline for water supply, the poor households also had to pay daily coping costs for purchasing water from vendors. Moreover, while the consumers were penalized for delay in payments, the government was never penalized for delaying the project itself. Hence, in order to ease political pressure and gain confidence from the residents, in 2007, BWSSB allowed households to make BCC payments in installments and also decided to connect those regardless of BCC payment (Ranganathan, Kamath and Baindur 2009 ).
According to the initial plans of GBWASP, 135 MLD of water was to be provided to the peripheral areas upon the completion of Cauvery Stage IV (Phase I); however, due to increased demands by the existing city population, this water is being provided to the core city area instead. To make up for this 'lost' water, the BWSSB is using JNNURM funds to supply an additional 100 MLD of Cauvery Water by installing booster pumps on the transmission mains.
In 2008, the Government order to collect BCC was challenged in the High Court of Karnataka, on the ground that it was not supported by Law. Following this petition, the state government amended the Bangalore Water Supply and Sewerage Act, 1964 (Article 89A) to empower the Government to issue directions to BWSSB to levy and collect the BCC through ULBs for water supply and sanitation projects and also to validate the BCC collected from January 2003.
Moreover, in another recent amendment (Article 72A) passed in 2011, every owner or occupier of a building having site area greater than 2400 sft. or every owner proposing to construct a building on a site area greater than 1200 sft. is required to construct rain water harvesting structure for storage for use or for ground water recharge within December 2011.
The State of Tamil Nadu
Located at the southern most part of the Indian peninsula, Tamil Nadu is the eleventh largest state by area and the most urbanised state in India. Except for the capital city of Chennai, water Chennai. Together, the second and the third plant will guarantee water supply to the IT corridor and southern suburbs, which are seeing a boom in new housing construction (Mariappan 2011) .
At the time of writing, the private operator and project structure are still to be decided.
Concession Agreement in Tirupur Town
Tirupur, a municipal town located about 50 km east of the city of Coimbatore in Tamil bleaching and dyeing units, and effluent treatment plants in Tirupur and asked the state government to disconnect electricity supply to the units in the hosiery town that failed to comply with its earlier order to achieve zero liquid discharge of effluents (The Economic Times 2011).
Conclusion
With enormous natural resources, a growing economy and the second largest pool of technical and scientific personnel in the world, India has emerged as an important developing nation. In terms of water resources development, India has achieved significant improvement since its independence in 1947. However, still today Indian cities are plagued with problems of inadequate coverage, intermittent supplies, low pressure, and poor quality of water supply. With rapid increase in urban population and continuing expansion of city limits, the challenge of delivering water in Indian cities is growing rapidly. Many large Indian cities have to source water from long distances ranging from 50 to 200 km due to exhaustion or pollution of nearby sources. This increases the cost of raw water and enhances the possibility of leakage during transmission. The brunt of the burden of poor quality of water delivery is borne by the poor, who typically have to rely on market sources to access water at a higher price.
Although water supply is basically a municipal function, to be executed by the ULBs or PRIs, being capital intensive, water supply schemes are usually financed from the state budget, borrowings from financial institutions or the external funding agencies. Moreover, central government provides assistance through a few centrally sponsored schemes such as the JNNURM. For water utilities, the two main sources of revenue are water tax based on property values and water charges based on water consumption. However, water tariffs are generally ridiculously low and revenue collection efficiency is very poor. Different methods are used for collecting tariff, which range from flat rates, slab rates to volumetric rates. The minimum tariff is set by the state and the ULBs have to seek the approval for all proposed increases. Few ULBs generate sufficient revenues, while most of the medium and small towns do not even cover operation and maintenance costs. Some ULBs have initiated innovative cost recovery mechanisms such as advance registration charges, connection charges, water tax, application of general revenues etc., though such cases are few.
However, along with the central government of India, some of the state governments have also been actively pursuing governance reforms in the water sector through changes in policy and plan documents. Although there few early initiatives for PPPs in the water sector have been abandoned, PPPs have gained momentum in the recent years. Instead of making big leaps by awarding long-term concessions to private operators, many utilities are taking small steps by handing out service and management contracts and undertaking pilot projects in small demo areas. Moreover, in competition with foreign companies, local private operators are being more active in the market and based on their experience and maturity in handling projects, these local companies are now bagging in large contracts. In order to cope with dwindling state and external funds, the cities are trying out innovative market based mechanisms to finance their water infrastructure development. Like PPPs, such mechanisms have also faced public resistance;
however, proper design and implementation can make these initiatives successful.
